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January 4, 2021

Mr. Tom Franta

Cranberry Lake Flowage Association
PO Box 74

Wascott, Wisconsin 54890

Subject:  Cranberry Lake/Flowage 2021 Aquatic Plant Management Plan (Plan) Approval
Dear Mr. Franta:

Thank you for your efforts to understand, protect, and improve Cranberry Lake and Flowage. Aquatic Plant
Management Coordmator Tyler Mesalk and I both reviewed the Plan. We appreciate the effort that went into the
it and are pleased with the changes made since August. This letter is to notify you the DNR has approved the
Plan with the following conditions:

1. (whatis?), (What may be), and (what would) show up in the text repeatedly. If possible, please send an
updated pdf without this language.

2. Page 46, Section 1.2, there 1s a statement “Regardless of herbicide type used, the early season application
will continue in the future with the application occurring while water temperatures range from 50-60
degrees F.”" This statement 1s a little confusing 1n that it implies herbicide applications will occur
regardless of DNR approval. If herbicide control is permitted, early season treatment will likely be
required. It may be that herbicide control is not approved by DNR every year, though.

3. Lastly on page 48, Section 2.3, 1.25 1s suggested as a mean Eurasian watermilfoil (EWM) density to
engage management. This is a low density for EWM itself and may mean in certain circumstances there
are abundant native plants. After reviewing other approved APM Plans, I couldn’t find any current
examples with a similar low-density criterion. We suggest editing this measurement to a 1.5 within the
Plan and will require the EWM density be a 1.5 in order to be eligible for surface water grant funding of
herbicide control efforts.

Approved management recommendations, incorporating the conditions above, are eligible for funding under the
Surface Water Grant program (NR 193), subject to the application requirements.

Please append this approval letter to the final Plan into the future. Your patience with this approval is much
appreciated. Thanks to you and the lake community for continuing to work hard to protect Cranberry Lake and
Flowage and feel free to reach out with any questions.

Sincerely yours,

Pamela Toshner

Lake & Watershed Protection Specialist

CC: Dave Olson, Cranberry Lake Flowage Association
Steve Schieffer, Ecological Integrity Service LLC

dnr.w gov

wisconsin gov Naturally WISCONSIN EDiipen
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Introduction

This aquatic plam€mmanagement ah isdeveloped for @nberry Lake/Flowage for the
management of aquatic plawith oversight by the Cranbelrgke/Howage Assaation
(CH.A). Eurasian water milfdEWM) was discovered in Craarby Lake n 2007. Since
then, herbicide treatmerasd hanepulling have been implemented to reduce ghead
of this invase plant. The dvelopment of this plan has beengmmng during thisme.
This updatewill provide for an established pfan future manageaentof AIS and
prevention of new troductions of AIS, as well enhance education aboutkbke |
ecosystem.

This plan will be déctive from 201 until 2@6, at which time it shouldelreevaluated
and/or adjusted to refleetfective antheffectiveaspetsandchangehose accordingly
The updated plan will begin in 2820. A plant nranagementommittee was fornaeto
evaluate daandtheprevious version dhe Aquatic PlanManageentPlanto evaluate
and umlate this [@an. Those committemembersvere:

Rick MaasCranberry lake

Dave Olso-Cranberry Lake

Paul SeifertiCranberry Flonwge

Stewe SchieffeiCranberryLake andConsulant

The committee mefiour times. First to evalieapant community and past megement of
EWM, aswell as reiew pasgoals The secondthird and fourthmeetings wer® review
and revise objectivaad action iters

In June2007for managment purposes was determined that thea@berry Lake
Assocationwouldbe separate from the Minong FlowageAn ageement waapproved by
both the Craherry Lake/Flowage Assationand the Minong Flowage geiation to wes
CountyHighway T ashe deined boundary fomaragemenand designation of the
Cranberry L&e/Flowage Associatioi\ll watersorth of thislocation would k@ manged
by the Cranberry Lake/Flowage Associadiwhall waters south by thendng Flowage
Association This creagd an $suewith aquat plant surveysas the Crangrry Flowagénas
been histoically inclaled in the poitintercepigridfor the Minorg Howage. As a result,
the plant survey data fraime Cranberry Flowageoints wihin theMinong Flowageoint
grid was usedh this plan.
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CranbermdSprine

County Highwayf
Managerent Bounday

Figure 1 Aerial photo of Cranber Lake and Flowge with location endilg managemeit area (Courty
T)andlocation of public boat lading (red dot).

In 2017, this plarwasmodifiedto meetgrantapgdicaion requiements.T his version
(2020), repreents dormal reevaluation ad isconsideeda complete updateThis plan
wassharedwith the pultic for 80 daysoperedfor conments andpresented tathe annual
meeting

Throughaut the year, the Craelry LakeFlowae Assaiationheldfour plant
managmert committeameetings In thesemeetings, management pree updateare
providedto allatendees. Iraddtion, many memberare on aremaillist and receive
informatioral updhates.

A draft of this plan was shamedhthe Great Lakes Indian Fish and Wildlife Qoinssion
(GLIFWC) and eceived comments which were implemented into the plan. It has also
beensharedwith the Minong Flowage Associatsimce thee bodes are hydiogically
conneted viathe Cranberry Blwage channellso, the Wisconsin DNRegbnal lake
manaer was conded in thedevelopmenof this plan.

No public surve has been comgled to date
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Lake ManagemenConcerns

In meetings wht the plant committee and annua¢eting comments, the joa
management cmern ishe EWM. Since Cranbey Lake is arsall, shathw lake with
many aras conducive tBWM growth habitathere 8 majorconcernof this AIS plant
overtakingtte nativeplant canmunity in Cranberry Lake, adsgety affecting the fishes,
recreation se and lake aghetics. Anotherhigh conernis thelength ad effectieness in
mairtaining reduction of thEWM with the tiavel ofboats between Cranberry Lake and
the Minong Flavage. Fuhermore, the financial burden mianaging EWM is of high
concern.

The Cranbery Lake/Flavage Associati@so undertands themportance dnative
aqudic plants. Thy ardantereseéd inmaintainirg a highly diverse, healthy native plant
community.

The followinglake healthmanagement goals wexstablished reflectingetie concerns:
1. Protea native mnt conmunity andish habiat.
2. Limit Eurasian watermilfoil coverage and reduce its impathe ecosystem
3. Prevert introduction of other invasive species.
4. Maintain and enhance native &tline comnunity.
5. Educate citizens abomportance of aquatic plaand lake eclogy.

6. Cortinueto estalish funding mechanismes.

Functbns and ValuesfdNative Agiatic Plants

Naturally occurrig native plants are extremely beneficial to thealatkglaya vital rde in
the lake ecosysterihey provide a diversity of htis,help maintainwater qualitysustain
fish populationsand sypport commonlakeshore wiltife such as lins and frogs.
Aguatic plants are generally divided intmaldrcategories: nkergent, fee floaing, flating
leaf and sbbmersed. Emermt plans,such agattailshave leavesdh stick up above the
waer surbie. Fredloating plans,suchas duckveel, float freelyon the water surface.
Water lily is an example obfhtirg lef plants(itsleaves fla on thewater surfaddout are
attached to the botto via ded petiole. Submersel (submegent) plants esttotally
stbmersed in the wate They mg reach the suate, butthe leaes do not stickave the
water stface. Podweedand milfoilsare exanples ofsubmergent plants.

Water Quality/Watershed

Aquaticplants can impmve watr quality by absorbindngsphorus, nitrgen, and other
nutrients fom the weer tat could otherwise fuel nuisance algaivth. Someplants can
even filte and break down pollutants. Plant roots andetground stems help tprevent
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re-suspensionf sedinents from the lake botte Stands of emrgent plants (wdse stems
protrude d@ovethe water surface) and floating plantp tebluntwaveactionand prevat

erosion of the shoreline. Poor water clamatyrestrictaquatiglant grevth by limitedight

penetration.

Shallow laksgtypically havevoalternative able steesiphytoplankton (algaeylominated
or macrophyte (planominated (Mwton and arrell, 199). In moderate densities,
macrophytes are beficial in these kes. Macophytes keep s@ament from being
resuspended hihe windandtherefore help keepthe watetess turi. Macrophytes also
provide a place for attaed algae tgrov and emove phagshorus from the water column.
If the macrophyteare removed or ibaernal nosphorus inpincrease, the lake can
shift fom a macrophytdominated statw an algledominatel stde. Once a lake is in the
alg&-dominatedstate, maaphytes hae a diffiult time reestablishing themselybscause
algpereduce the penaidtion oflight. Of thesd¢wo conditions, it is commontbgieved that
the macrophytedominated stag, which ispreent in Cranberry.ake (although moderate
in amount)is nore degable forhuman and biological use than the algahinaed state
(Newton ad Jarrdl, 1999).

Cranberry Lake is contained the Totagatic watenedas it flows ito the Minong

Flowag. Only a small pdion of this watershed fis into Craberry Lakeas it is ithe
northern region of this southern flowingershed. There isne tritutary that feds
Cranberry Lak&nown as Cranbigy Springs. Athe nameimplies this trbutary orginaes
from a series of springs found in dlared areauystto thenorth andwest of the lake. The
main landuse around Crzberry Lake is woodeand wetind. Dependigon the
nutrients that naturaltccur in Cranbey Springs, thenost likey human ativity that leads
to nutrient loading is dewgiment on tle lake.

The flowageortion of Cranberry Lake occurs between Geaty Lake and the Miong
Flowage. Its wat entersfrom a net flow from Creberry Lake andhe surrounding
watershe whichis largelyorested with linted develoment. As aresult, tle nutrient
loading is most likely due to nalmccurrences.

HistoricallyCranberry Lak nutriert loading hasever beemnalyzed The majority of
the nurients presumablgome from Craberry Springsral the reidential deelopment
immediatelyon the lake. Since nearly the enitinenediae water shed is forested and
wetlands, this loadimgostlikely is not largén mass of phogmrus or nitrogn. The total
phosghorusmeasurements supg this specutean.

There are aproximately80 permanat structures on Cranberry Lake/Floaiadylostof
these are patime residents. The age of septistemsral their sizegs unknown. Thes
is one largeanpground on th nathwes end of Cranbegr Lake andanotrer on the
south endof Cranberry lake A third campground is located between Grary Lake
and Crystal Lake. Thesampgroundshouldhawe private septic systethat ae
designedd accommodagthe input fromcanpers
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Fishing

Habitatcreated by aggtic plantgprovdes bod and shier for both youngnd adult fish.
Invertebraes living on or beneath plants are a primary food sourcesfoy spcies of
fish. Other fish,such as bludtg, grae directlyon the plants themselves. Pld&ds in
shallavwater proide mportant spawningabitat for manyigh species.

Waterfowl
Plants offer food, shelter, and nesting material for waterfawt & both the
invertdoratestat live on plats andhe plantshemséves.

Protection againgtvasive Spees

Non-nati\e invasiveaquatic spaes threaten naéplants in Northern Wiscain. The
most common are Eurasian water milfoil (EWM) and dadfpondweed (CLP). Tése
spedes are descrdal as opprtunisticinvaders meaningthey take ovespenngs in the
lake bottomwhere natie plants hve been removed. Without competitirom other
plants, these invasive species may successfully betzdiidext and spread ithe lake.
This concept of oppottnistic nvasiorcan also be observed ondan areas wherbare
soilisquicklytaken oveby weeds.

Removal of native veg@n not only diminishes the natural qualities of a lakeglbot
increaseshe risk of nomdive species imgion and estabhnment. The presence of
invasive speciean chage manyf the raturalfeatures ba l&ke and often leads to
expensive annuabutrol plans. Allowing native plants to grow may not guarantee
protecton aginst invasive pits, but it camliscourage thegsablisiment.Native plants
may cause latizedconcerngo someusersput as a aturalfeature of lakes, they generally
do notcause harm.

Lake Information
(Note: The most reent datavailabldor fisheries is 2002. As a rdsthe data used imhis section isrhited
and needs updy fom the Wl DNR).

General charactetiss

Cranberry LakéDouglas County Wécasin)is al69acredrainage lakewithone inlet
(CranberrySprings CreekWwhich is a cal-water streamand drans va a dflowagéto the
Minong Flavage. Thiflowage is refeed to as the Cranberrydwagebutis technically
part ofthe Minong FlowageCranberry Lak has anaxmum depth of 19 feetndmean
depth of 11 feetThe domnant sibstrate is coprisad of 95% sand and 5% mucThe
trophicstatefor Cranberry Lakeas designated ame®trophicbythe Wisconsin DNR

! Above paragrghs summarized frorithoughthe LookingGlass Borman et al1997.
2 Aquatic Plant Mangement Stategy. DNR Northern RegioSumner 2007.
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Fisheries

Note: The data availae for CranberryLake fisheles is limited. This is due to the
limited surweys that have been conductedthe Wisonsin DNR @ Cranberry Lale.
This section reflecthe most recent data madeailablefrom the Wsconsin DNR.

Cranberry Lake iisted to contain panfigbluegill,pumpkin seedand bl&k crappi¢,
largenouthbass, ndhernpike, andwdleye. All é these fish @& quite commonni the

lake with the exceph of walleye.

Considemgfisheriedgs imperative in plant managemes,hey rey heavily on plants for
recruitment and earingof young fislkas welasfeedingareas The folbwing table atlines
spawning reds for the fisin the laketo considerif anearly spring herbicide treatment (or
some other management tool) is zsidi.

Fish Species Smawning Temp. Spawning Substitz / GComments
(Degrees F) Locaton

Northern Pike Upper30s¢ mid 40s Emergnt vegetation 6 | Egys are broadcast
(right afterice-out) 10 inches o water

Walleye Low to upper 8s¢ Rocky shorelinewith Eggs aréroadcast
(about one veek after rubble/gravel 0.5¢ 3
ice-out) feet of water

BlackCrappie Upper 5@ to lower 60s | Nests are bdi in 1-6 Nest builders

feet of water.
Lagemouth Bass Mid 60s to lower 70s Nestsare huilt in water | Nest buitlers
Bluegills less than 3 feet deep.

Table 1:Summary ofgame fish species spawninbehavior (those presert in Crarberry Lake/Flovage).

In 22002 fish sumyconducted byhe Wisconsi DNR (using electrofishing and fyke pets
produced the following resuilts

3 Data provided byhe Wisconsi DNR though ScotfToshner Wisconin DNR Fish Biologist, ZD1This is
the most recet data avdable.
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Summary of Comined Gamefisrand Panfsh TotalsCdlected during 2002Spiing Electrofishmg Events orApril

24" and May 30",

Species # Caught Mean Size (In.) | Size Rangergl) #x14 inches #>x18 inches
Walleye 13 17.6 14.4¢ 21.6 13 5
Largenouth Bass 88 12.1 5.2¢18.7 26 4
Smalinouth Bass 1 3.8 3.8 0 0

Species # Caught Mean Size (In.) | Size Range (In.) #X26 inches #x34 inches
Northern Pike 14 16.0 9.6¢ 20.7 0 0

Species # Caught Mean Size (In.) | Size Range (In.)) #Xx7 inches #x%10 indhes
Bluegill 797 5.1 1.2¢8.5 26 0
Ydlow Perch 61 2.6 2.2¢5.2 0 0
Pumpkinseed 29 5.9 3.3¢7.3 3 0
Black Crappie 22 7.4 3.7¢10.1 10 1
RockBass 24 8.2 29¢11.1 16 9

Table2: Wisconsin DNRigh aurvey results 2002.

In addition to the species listén the table, the following species wése ampled in the
survey:thirtytwo pottail shinerghirteen white stkers, twize yellow buliheads, nine
bluntnose minnows, éigceriral mudminnows, four bowfin (dogfish), three brook

silversides, black Wueads, and golden shiners each, and ooelrsdad redhorse,
common shiner, blackise shiner, and tige lamprey spées each.

The results bthe survey have led the WiscorBNR to manage the fisheries in
Cranberry Lake for largesath bass, panfisand northern pike. The following statement
istaken directly from the survey summary:

Analyses of dateollected from aseline ronitoring sureys conducted in 2002 appear to
warant he continued approach of managing Cranberry Lakelatgemouth bass,
northern pike, and panfish species. Habitatsymailable are also more conducive for
reproduction irthese fish speadewhereswalleye spawg areas are generally considered
poor in Cranberry Lake. Good water quality and healthgcrophyte and
macroirvertebrate communities provide quality livamgae, youngfyear habitat, and
food items for fish, st well as othemanals faind within theCranberry Lake ecosystem.
Currentaaily bag limits for northern pike are five/day, withrmaimum size limit;, g
limits for bass species are five in toel/with a minimum size of 14 inchdgnits for
walleyancludeany length may ble e p t , but onl y ®&3day bagdyi
and bag limits for paish &twentyfive in total, with no size restrictions.

be

This analysialsoadvocatedo protect vital habité and aroundhe lake. These include
but are not limid todevebpmert of native shoreline buffersreduce erosion,
sedimentabn ard nutrient bading, leaving large woody debrisiénlake as it provides
important tabitat, and takg precaution witlany future huran development.

Since tle native beds asonsderad modeate,maintaninga healthy native plant
community is important Manygoalsput forth in this plan (found later the management
section) should feect the needs of the Cranbetrake fishery. fiis includes native gt
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preservation¢areful conbl of AlS such aEWM, and reduction of nutrient loaatj and
sedimertation tiroudh shoreline restoration.

When treating plants with herbicides, fish may be negatively impacted as fish and their eggs
may be susceptible to the herbicides. A recent siudg that formulations of the

herbicide 2,4 had diffeent toxicological pfdes than pure 2;® in fathea minnows.

These included depressed male tubercles, depressed egg cell maturation in females and
decreased larval survival. The authors suggésiatbed upon their findings, use ofl2,4
formulationsn lakes should mayliee reconsidered.(DeQuattro gaKarasov, 2015).

Twospecies diish could potentially have newly distributed eggs during an early season
herbicide treatmenh6rthern pikeandblack crappie). One treatment to eradicate AlS,
suchas EWM, could be judied even if it reduced fish recruitment thoat year.

However, a series of annual treatments could have a serious impact on fish populations
evenifitcausedonlyapartidle of each year ds hat sthe As
used with cautipand to a limited extent in spawning aesmsannual deing of herbicie

such as 2;: may not be desirable based on potential impact an fish

Rare, Endagered, or Protectedo8cies Habitat

Cranberry Lake/Flowage exhted in theéown ofWascott (T48l, R13N) in secion 25.
Natural Heritag Inventory recats are provided to the public by town andyearather
than seabn, so there is no indication if tmeidences of thespecies occuniand
immediately surroundCranberry bke:

Species lisd inthe Town & Wascdt (T43N, R13W):

Alasmidonta maigataElktoe SC/P Mussel

Canis lupusray Wof SC Mammal

Cyclonaas tuberculafurple Wartyback END Mssel
Emydoidea blardgiiBlandings Turtle THR Turtle
Etheosvma microperal eastDarter SC Fis

Haliaeetus lezoceph&sBald Eagle S@ Bird

Littorella uniflora var.americahanerican Shoreweed_S Plant
MoxostomavalencienneSreater Redhorse THR s
Oeneis chryxuGhryxus Arctic S@utterfly

Oporornis agili€onnecticut Wabler SCBird

Note: SC=spcies of gecialconcern; THR=thratened; END=endayered

The proposed actions within the plae aotanticipatedo affect native plants and wildlife
including the naturdleritage spees listed above.

4 Natural Heritage data forWisconsin isfound athttp:/ /dnr.w i.gov/org/ land/er/nhi . (datacurrent
asof 11/04/ 11)
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No sengive area suey has been conducted on Cranberry Lake, therefore there are no
mapped snsitive areas to consider based upon such su@vagberry Lakéas locaons
througlout the lake thatontain importanaquaic plants and habitats for orgemis. The
Crarberry Fbwage has many sensitive plants and caution should be msedgg

plants in thes ares.

Plant CanmunityCranberry Lake

T he plantcommunity wagvaluatd in July/August @L9using the point inteept method
asdirected by the Wisconsin DNRThe mod recent survey jor to this wa 2007 The
surveywas used to update threquency, distributigrand potential bed fanation of
nativeand nonnative plant species. wasalso usd to canpare toprevioussurveys in
order D evaluatehangs occurringn the plart communityesgeciallyas itrelates to
managemerngtracticesuchas mitgaton of AlS.

W=

"BEPT. 0F NATURAL RESOURCES

64 213 230 247 264 260
74 195 214 231 248 265 28
55 175 196 215 232 249 266 284
156 176 197 216 233 250 267 283
142 187 177 198 217 234 251 268 284

33 158 178 199 2]8 235 252 269 285 203

134 158 179 200 219 236 233 270 286 294 299

A1 135 160 180 201 230 237 254 271 247 295 298

31102 124 148 173 19
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Cranberry Lake

Douglas County

WBIC 2693100

T43N R13W S25

170 acres / 68.6 ha

300 Sampling Points

48m between Points
Site1: Lat. 46.18908204

0 0.4 Kilometers Long. -91.93317290
Created: 2007

35 106 128 150

36 107 120 13

87 108 130 13

38 109 134

Figure2: Sample grid for poihintercept survey, Cranberrizake.

The pont intercept aqua macrophyte swrey reflects healthyand diverse ativeplant
community. The species richness V@dsnative species sampled onrtiee (32 total
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speciesncluding one an-native, invasiv@edes). There wase additionaspecieshat

was viewed dyn(not sampled on rakdpr a total o83 speciesampled or viewedThe
Simpo 0 s d index@ndicategehativelyhigh diversity, indicating an 88% probability of
anytwo amples being different species.

Total samplepointsin full lake sample gd 300
Total numbe of sites with vegetation 152
Total numbe of sites shdlower than maimum depth oblants 196
Frequency of occurrence at sites shallower than maximyth déplants 77.5%%
Frequency of occurrence of entleke 50.7%
Simpson Divesity Index 0.88
Maximum deph of plants (fegt 16.70
Mean cepth of pants(feet) 4.7
Averagenumber of all species per site (shallower than max depth) 1.83
Average numbeof all species per site (veg. sites only) 2.36
Average number of naive specis per die (shallowe than ma depth) 1.77
Average number ofative speies fer site (vegsites only) 2.30
Species Richness 32
Species Richness (including visuals) 33

TaHde 3: Summary of full lake macrophyte survey statisti2®19.

Greatestlepth wih plant growing veal6.7 fet and a mean deptf 4.7fed. The

coverag of gants is mderae, with 77.55% of the littoral zone defined by depth of plants
had vegetationin the entire lake, 50.7% of the lake had plants gr@\{@rsample poirg
withingrid). The depthof plantsmdicates the ligigtenetration isnoderatedue b average
waer clarityleading to plants growing at the depths observed.

Maximum Depth of Plant Colonization
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Figure3: Depth analysis graph for plants growing ina@hberry Lake, 2Q9.
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Cranberry Lake
i Douglas County Wi
2 August, 2019

Figure 4. Total r&e fullness inCrarberry Lake at eachsample site. This
shows thelocations plants were sampled as well as tdensity.
White shows no plants sampledGreen ideast dense, yellow
medium density and red thelensestwith plants.

Species FOO FOO | Relative | Number Mean | Number
Vegetated | Littoral Freq. Sampled | Density | viewed
Littoral Depth

Potamogetomobbingi, Fern pondveed 65.79 51.02 27.86 100 15
Potamogeton amgblius, Largeleaf pondweed 28.% 22.5% 12.26 44 12
Vallisneria anericang Wild celery 23.03 17.86 9.75 35 1.0
Ceratophyllum derrsum Coontail 18.42 14.29 7.80 28 11
Nitella sp, Nitella 1579 12.24 6.69 24 1.0
Elodea nuttdii, Slender waterwek 13.16 10.20 5.57 20 1.2
Najas flexlis, Slendemaiad 13.16 10.20 5.57 20 1.0
Chara sp, Muskgrases 11.84 9.18 5.01 18 1.2
Filamentous algae 10.53 8.16 16 1.0
Nuphar variegaa, Spaterdodk 9.87 7.65 4.18 15 1.0
Myriophylum spicatunEurasiarwater milfoil 7.89 6.12 3.34 12 1.2
Elodea canadesis Common wateveed 3.95 3.06 1.67 6 1.0
Potanogeton friesii Fries' pondweed 3.29 2.55 1.39 5 1.0
Potamogeton pusills Smallpondweed 3.29 2.55 1.3 5 1.2
Myriophyllum sibiicum Northern watemilfoil 2.63 2.04 1.11 4 1.0
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Species FOO FOO Relative | Number Mean | Number
Vegetated | Littoral Freq. Sampled | Density | viewed
Littoral Depth

Potamogeton richardenii, Claspingle& 1.97 1.53 0.84 3 1.0
pondweed

Utricularia vulgaris, Common tadderwort 1.97 1.53 0.84 3 1.0
Eleochars aciculais, Nedlle spkerush 1.32 1.02 0.56 2 1.0
Polygonum amphibiumWatersmartweed 1.2 1.02 0.56 2 1.0
Potamogeton praengus Whitestempondweed | 1.32 1.02 0.56 2 1.0

Juncus pelocarpus f. submersBsown-fruited 1.32 1.02 0.56 2 1.0

rBuizIZns bekii, Water maiigold 0.66 0.51 0.28 1 2.0

Brasena schreberiwatersheld 0.55 0.51 0.28 1 1.0

Isoeks ecinospora Spny sporeequillwort 0.66 0.51 0.28 1 1.0
Nymphaeadorata White water lily 0.66 0.51 0.28 1 1.0
Potamogeton epihydruRibbortleaf pondwead 0.66 0.51 0.28 1 1.0
Potamogeton gmaineus Variable pondwed 0.66 0.51 0.28 1 1.0 1
Potamogetm illinoensis lllinois pondwed 0.66 0.51 0.28 1 1.0
Potamog®on vaseyiVasey's pondweed 0.66 0.51 0.28 1 1.0 1
Potamogeton zosteafmis, Fla-stem pndveed 0.66 0.51 0.28 1 1.0
Sagittariacristata, Crested aowhead 0.66 051 0.28 1 1.0
Saittaria rigida, sessile fruited arravhead 0.66 0.51 0.28 1 1.0
Spaganium angustifoliumNarrowleaved bur 0.66 0.51 0.28 1 1.0

;f(;:aﬁc moss 0.66 0.51 1 3.0
Elatineminimg Waterwort 1

Table4: Species chness with fequency of occuence ard rake fullness data2019.

The relative frequency resultedRatamogeton robbingtern pordweed) was the most
common plant samplechahe rakg27.86%. This wasdllowed byPotamogeton
amplifolius(largeleaf padweed 12.26% and Vallisnera amerianalwild ceéry, 9.75%)

respetively. All three of thessquaic plants are commonative speies found in

Wisconsin lakesThe plantsserve imprtant roles in the l&e ecosystenmcludingkey

habitat forinvertebates and fish
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Cranberry Lake L] Cranberry Lake
B Douglas County WI d R#) Douglas County Wi
e A 019 " n g | August, 2019

Figure 5: Distribution maps of threemost common native plants
sampled. Left to right, fernpondweed, largeleaf pondweed,
=% and wild celery.

Invasivespecies

There was on@vasie species sanga inCranberry LakeMyriophyllum spiceum
(Eurasian atemilfoil-EWM). This plant was discoked in Cranberry Lake more than
ten years ago and has besmnayed by use of herbicide. The frequencE\WM has
increased sice 2007.Figure6 shows the digbution maps of EWMm 2007 (prior plah
survey yeagnd2019. In 2007, thefrequency of ocarence (FOO) for EWM was 1.9%.
In 2019 the EWM FOO was 78%. Treatment of EWM with herbiceloccured prior

to the point iiercept swrey takag placen 2019.
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Figure 6: EWM wtribution and density in 2007 ad 2019.

Bed mappingvas completed fa&EWM in August2019. Figure 7 shws the bedwhich
covers 2.36 acrabatwas delineatein Cranberry Lke.

Cranberry Lake 236
EWM 2019

Figure7: Bed map of EWM in Cranberry LakeAugust2019.
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Spedes of specialoncern

Special cocern specieare sispectedbut not yet provegto havesome problen of
abundance or distributiofhe man purposeof this @tegory is tdocus attentioon
certain species befotteey lecome theatened or endangered.

Cranberry Lake hatWo species of sp@l concern observed sampled. Potamogeton
vaseyVasep sondpeed) was sampled in one location @awed in asecondocation.
Ngias gracilliménorthern naiad), was obseshin boat surey. Table5 lists the species
with frequacy.

Species ofpecial concern Frequency of Mean
ocalrrence fullness
Najas gacillima-northern naiad Only observed | n/a
in boat survey
Potamogetonvasg-Vas ey 6 s | 0.66 1.0
pondweed

Tabk 5: Species of special concern ira@berry Lake, 2019

Floristic qualityndex

The floristic quality index (FQfpr Cranberry Lake in 2019 resulted all Hiarametes
being ginficantly highethan the ecoegion mediawvalue. The nean consematisn
indicates theusceptibilitpf plants to habitat chges. This value w7 vs 5.6or the
ecoregion median. fe overdIFQI was 37.06 for Cranberry Lak& compaed to 20.7
for the ecaregion median. The FQI for Crdrerry Lake show the plahconmunity has
several sensitive plaatsd indicates thealitat in the lake hamt changd immensely due
to human actity. Table 4 summarizes the FQI data.

FQI Parameter Cranberry Lake Eco-region
2019 median
Mean conservadin 6.7 5.6
Number of speiesin FQI 30 14
FQI 36.7 20.9

Table6: Horistic quality indexinformation for Cranberry Lake, 201#&hd ecoregion median.

Comparisorof 2007 and 2019 sweysCrankerry Lake

An important apect of coducting periodiplant survey®n lakesis to compare the results
to evalute changes that mhg occurring in theo®systemTable5 outlines some
comparisn statistics between 2007 and 20ir9eys

In termsof diversty, thetwo surveys riefct nearlydentical resultsThe specie rchnes
differs by only one speciesandth Si mp s otyiddexeschie diemebyi0.A. The
FQI and mean conservatisvalues are nearly the sariiée coveragehanged Y only

five sample point§ heseparameters shominimalchangeo the plant coomunity over

the last 12 yeaiinrelatiorshipto plant divesity.
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Comparison parameter 2007 2019
Species richness 33 32
Si mpsonilysmmdedi ver s 0.89 0.88
Meancongrvatism 70 6.7
FQI 37.7 36.7
Maximum depth of plargrowth 16.0 16.7
Points with pants 157 152
*decrease notignificant (p=0.68)

Table7: Compaison of various parameters from full lake surveys@0and2019.

To evduate bangs in indvidual speciem Cranberry Lakethe FOO isanalyzedisng a
chisquare statical analysisThere are vaous sources for thegfiquencyof occurrence
change.Those possible sources are as follows:

1. Managemehpractices such aerbicde treatmentgould cause redetions. Typically
if herbicde treatmerst of nvasive spges & utilized, a pretreatmeand postreatment
aralysis isanducted in those spiic areas. To determine if this is a caniseredwation
in the fulllake surey, the tratmer areas wodlneed to be evaluatesing he point
interceptsample gd. Futhermore, if herbicide drices the native spesithe type and
concentration of the herbicidgwhat will determine this reductioA singlespecies
reducton is unlkely, so pesumablyultiple speswould be affected.

2. Samplevariaton could alsooccur. The sample grid istered into a GPS unifThe
GPS allows the swayor toget close to the same sample point each time, but tlaere is
possibé eror of 20feet @ more (the arrow icoms 16 fet in real space). Sindee
distibution of vatious plants is not typically éorim butusuallyclumped, sampling
variationcouldrestt in that plant not being sampled in a particular guriaans with bw
frequerty couldgve significaht differentvalues with survegsnductel within thesame
year.

3. Each year, the timingrfaguatic plants congrout of dormancy carary widejl. A late
or early iceout may affect the size of plagiising asurveyfrom oneyea to the next. For
exanple, a lakevith a high densityf a plant one year @uld have dow density another
year. The type of plant repduction can aftd this immendg. If the plant grows from
seed or a rhizome eaghkar, théiming carbe paramunt asto the frequeng and densyt
are shown in a sway.

4. Identificatio differerces ould lead to frequency chgas. The small pond e@s such
asPotamogton pusillusPotamogeton foliospuBotamogeton friesand Potam@eton
stnctifoliouscan easy be mstaken for onglant or anther. Evaluatinghte overd
frequency of all of #nsmall pondweeds totéemine if a true reduction hasaurred may
be the best appach All small pondweeds collected were magnified and closely
sautinizedin the 2017 grvey.

5. Habitat changes dmplant dommnance changesn led to plan declines. If anarea
received adrge amount of sedimefinbm human activitthe planttommunity may
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respom though unlikely within-B years If a plant emergsmoredominant ove time,
that plaat may reduce another| a frequ@énsy ah /or density.

6. Large plant coverage reductitiat is not species spécifanoccur from an
infestationin the nonnative rusty crayfish or commaarp.

Management dturasian watemilfoil has bentaking plae for many yearsoany
reducton infrequency could be due herbicide use. There is wonclusive evidence
thatherbicide is the only sourceadfy reductionsako corsderingthere were numerous
frequency increaseswell.

The chisquare anabis resulted in shoug a stastically gjnifiant reduction irl0 native
plant species. Tke of these specibad rdatively high FOO in 2007 and roblower
FOO in 2019 which could be of concerfihe other species damare subtlechangesio
were lowfrequencyin 2007.Table 8 lists the specgwithsignificant deeases in FOO.
The largest chrye wa£/odea p. havinga sgnificant reduction Myriophyllum sibiricum
(northen watermilfoil) also ltha significant deease.Both ofthese pnts decreaed after
the herbtide treament in 209 in the treatment bedsThe reductionof these poputions
in the whae lakefrom herbicides unlkely, but is possible. Northern watermilfoil is
closelyrelated to thé\IS Eurasanwaternilfoil and is suscefiile to the same heidides,
S0 its decrese isof con@rn.

Species with significat FOO FOO 2019 Significance
reduction 2007

Ceratophyllumdemersum 35.7 18.4 P=0.0007
Elodea sp. 70.1 17.1 P=6.9X10%
Vallisnelia ameicana 36.3 230 P=0.01
Myriophyllum sibiricum 19.7 2.6 P=2.1X10°
Potamog#on zaterifamis 7.0 0.7 P=0.004
Bidensbeckii 9.6 0.7 P=0.0004
Heteranthera duia 4.4 0.0 P=0.08
Potamogeton illinoensis 5.7 0.7 P=0.01
Brasenia schrebe 2.5 0.0 P=0.05
Potanogeon stictifolius 3.2 0.0 P=0.03

Table8: Native specieswith statistically signficant reduction from 2007 t®019(from chisquare
analysis).

Figure8 shaws the distbution of E/odea sp(E. canadensénd E. nutallcombired). The
coveage m 2007 was widspreadn the lake In 2019, theeoveragef these @nts was
much smallerwith most change appeaio be in the north end dhe lale.

Cranberry Lake Ajuaic Plant Managment Plar2020



Figure8: Distribution of Elodea sp In 07eft) ard 2019 (right) to shw the
difference incoverage.

There were incrases in three nagispecies from 2007 to 2019. All three had a small
FOO in 2007 that in@asd to FOO & s  bnel®%arel 20%in 2012 Isthat when the
increase occurred?)here was ab a statigally ggnificart increase in the AIS Ewian
watermiloil from and FOO & 1.9%(in 20070 79%(in 2019). Table9 sunmarizes the
significantricreasedpecies.

Species with significant FOO FOO 2019 Significance
increase 2007

Nitella sp. 3.2 15.® P=0.0001
Najasflexilis 5.7 13.2 P=0.025

Chara sp 5.1 11.8 P=0.03
Myriophyllum spicatum 1.9 7.9 P=0.014

(AIS)

Table9: Plantspecies \ith statistically significant increasebetween 2007 and 2019.

Discusion

The 2019 agatic maavphyte survey reflecésmodeately divers@lantcommunity witha
high floristic quaty index. These data indicate that thguatic plant community in
Cranbery Lake gpears hdghy. This plant ommunity is paramount tie owerall lake
ecosgtem andhereforeimportart to manag Cranbery Lake tomaintan a healthy, native
plant commurty.

The comparson of the 2007 and 2019 seywdata using chguare angkis revdad a
statstically significanedrease in the frequenafyocarrence of 0 natlive gant pecies.
This is appoximatelyl/3 of thespecessanpled in Cranberry Lake. Theause of this
decrease is unknown, but moanagement of EWM using berides ha been ulized
on a near annudlasisconsdeling herbicideasa passible contbutor to ndive plan
reductonsneeds taccur. Natve plantare krown tocompéde with AIS such a8 EWM,
reducing the coverage and spreatdhe obgcivefor the Ganberry Lak#-lowage
Associion in managing EWM is therefore to balance usitegrated mangement to
minimize EWM while also facilitating the continued health of the native plant
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commurnties. Broad spectrum herbicide such as diquat (whichd&s used in
Cranberry Lakevill redlce any actively growing pland in theory will hawe a greater
impact than herbicelthattarget cewin typs of plants.

PlantCommunity-Cranbery Howage

The samge gridfor the GanberryFlowage isontined within the Minog Flowage Plant
suney. However, the Cranberry Fage isustomarilymanaedby the Carnberry Lake
Assocation and histoically, thesurvey in the Cranberry Flwage has le@ conpleted ly
the Minong Flowagassociation For thisplan, the sample points from the DNR plant
aurvey gridvere isolated so that mdire sureys, te Garberry Howagecan beepaated
from the Minorg Flowage.

The most recent Ganberry Flowagdata coledion was in 208 The following is a
sunmary ofthe 20B data(Minong Fowagewith the Canbery Howage samebpoints
isolated.

Figure 9: Poirt intercept giid for aquatic plant surveyCrankerry flowage up to management boundary.

The plantcommuniy in theCranberryflowage is extsive. All bubne sampling site had
plants presenwhichreflected in 98% cevage of the asewith plants. Alleptisare
shallover than the depest plants were splad (8fed).

5> The Cranbery Flowagesurvey points areapt ofthe Mnong Fowagepoint grid so these data wereracted
from the most recent supy conductedn the Minong Flowad® Erdangered RearceSenices LLC. This
survey will be updated2020
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